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Abstract 
Pine wilt disease is one of the most important pine tree diseases, and its causal 
agent is pinewood nematode (Bursaphelenchus xylophilus, PWN) which is a great 
threat to the pine forests of many countries and has caused great economic loss every 
year as well as imponderable ecological damage. Thus, B. xylophilus is a quarantine 
organism at the top of the list of the pathogenic species in many countries, and also 
listed on A2 in China. However, it is difficult to differentiate B. xylophilus from the 
closely-related species B. mucronatus, which is not pathogenic to pine trees under 
microscope for their morphological similarity, which makes the quarantine and 
prevention very difficult to perform.  
In this study, we focused on the improvement of the rapid detection and early 
diagnosis techniques of B. xylophilus, and developed several application systems and 
methods for port quarantine and pine forest management. We also carried on 
differential proteome analysis of B. xylophilus and B. mucronatus. 
 Using the Rapid Isolating Machine and molecular detection methods, an 
application system for rapid detection of pinewood nematodes was developed, which 
took only 90 min to go through the whole procedure from nematode sample collecting 
to the final identification result. This specific and sensitive system would greatly save 
quarantine detection time and save the clearance delay for cargoes. Combining early 
diagnosis tube and equal-length double-stranded fluorescence probe real-time PCR 
assay, a system for early diagnosis of pine wilt disease was developed, which can 
effectively detect PWN-infested pinetrees in the first stage, and help to wipe out the 
infectants and prevent the further spread of PWN. Another application was developed 
for investigation of the Monochamus alternatus’s nematodes carrying situation, which 
could help to solve the problem that the rotten nematodes collected from trapped 
Monochamus alternatus were extremely difficult to identify.  
In this study, we first applied two-dimensional electrophoresis and 















mucronatus. We found that their differences included metabolism pathway, signal 
transduction and cytoplasm transport mechanism. We supported the theory that B. 
xylophilus is the sole pathogen to pine wilt disease and discussed its pathological 
mechanism. Our study will help to develop an immunological detection technique for 
PWN and further uncover the virulence mechanism of pinewood nematodes. 
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缩略语 Abbreviations 
bp base pairs 碱基对 
CT Cycle threshold value 限制点的循环数 
Da Dalton 道尔顿 
dd H2O double distilled water 双蒸水 
DNA DeoxyriboNuleic Acid 脱氧核糖核酸 
DTT Dithiothreitol 二硫苏糖醇 
EB Ethidium Bromide 溴化乙锭 
EDTA Ethylene Diamine Tetra Acetic Acid 乙二胺四乙酸 
EST Expressed sequence tags 表达序列检签 
FRET fluorescence resonance energy transfer 荧光共振能量转移 
gDNA genomic DNA 基因组DNA 
IEF Isoelectric focusing 等电聚焦 
ITS Internal Transcribed Spacer 内部转录间隔区 
Kb Kilobase pairs 千碱基对 








MS mass spectrometry 质谱技术 
mtDNA mitochondrial DNA 线粒体DNA 
nt nucleotide 核苷 
PAGE PolyAcrylamide Gel Electrophoresis  聚丙烯酰胺凝胶电泳 
PCR Polymerase Chain Reaction 聚合酶链式反应 
PDA Potato Dextrose Agar 马铃薯葡萄糖培养基 















PMF Peptide mass fingerprinting 肽质量指纹图谱 
PMSF Phenylmethanesulfonyl fluoride 苯甲基磺酰氟 
PWNSC PineWood Nematode Species Complex 松树线虫物种复合体 
RNA RiboNucleic Acid 核糖核酸 
rpm Revolutions per minute 每分钟转速 
SDS Sodium dodecyl sulfate 十二烷基硫酸钠 
TBE Tris-Boric acid-EDTA Tris-硼酸-EDTA缓冲液 
TE Tris.Cl-EDTA Tris-EDTA缓冲液 
TEMED N,N,N',N'-TetraMethyl Ethylene 
Diamine 
N,N,N',N'-四甲基二乙胺
Tris Tris (hydroxymethyl) methylamine 三羟甲基氨基甲烷 
UV UltraViolet 紫外光 
2-DE Two-dimensional polyacrylmide gel 
electrophoresis 双向电泳 
M Mole 摩尔 
mM Millimole 毫摩尔 
μM Micromole 微摩尔 
L Litre 升 
ml Millilitre 毫升 
μl Microlitre 微升 
nm nanometer 毫微米, 纳米 
μm Micrometer 微米 
cm centimeter 厘米 
d Day 天 
h Hour 小时 
min Minute 分钟 
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